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Hard Out Here: an Analysis of Sexual and Gender Minority (SGM) Status and the Odds
of Participation in Risk Factors Known to Have Poor Health Outcomes

by

Cristel Rhiannon Bender

Under the Direction of Eric Wright, PhD
ABSTRACT
Background: Research in the United States has found that individuals who identify as SGM
have poor health outcomes when compared to their heterosexual counterparts and participate in
more risk behaviors that have been linked to poor health. There are few cross-sectional studies
that have included questions regarding SGM status. Using national surveillance data from the
2016 BRFSS, risk behavior participation and poor mental health identification will be compared
to SGM status, with particular attention paid to women who have sex with women (WSW) in
order to provide a more widespread and complete image of healthcare concerns for all SGM
individuals. Methods: Data from the 26 states that utilized the SGM questionnaire in the 2016
BRFSS was first analyzed using a chi-square analysis to determine initial levels of significance
between demographics and risk factors with a known connection to poor health outcomes. A
crude odds ratio was conducted to remove non-significant risk behaviors and followed by a
multiple logistic regression analysis to determine an adjusted odds ratio and to account for
confounding relationships between SGM status, significant demographics, and risk factors.
Results: SGM respondents were at increased odds, when compared to their heterosexual
counterparts, of identifying poor mental health, participating in high-risk situations, smoking
status, and having been tested for HIV regardless of sex. WSW in particular, had a higher
likelihood of having poor mental health (AOR=2.03, p<0.05) and being a smoker (AOR= 2.48,
p<0.05). Conclusions: SGM identifying respondents were at an increased odds of participating
in high-risk behaviors that have a known connection to poor health outcomes. Public health
efforts should utilize a holistic approach to address risk behavior participation and disparities in
overall health for SGM individuals.
INDEX WORDS: Sexual orientation, LGBT, BRFSS, Smoking tobacco, E-cigarette usage,
Binge Drinking, HIV testing, High-risk behaviors, Mental Health, Healthcare

ii
Hard Out Here: an Analysis of Sexual and Gender Minority (SGM) Status and the Odds
of Participation in Risk Factors Known to Have Poor Health Outcomes

by

Cristel Rhiannon Bender
MA, Georgia State University
BA, Georgia State University

A Thesis Submitted to the Graduate Faculty of Georgia State University in Partial Fulfillment of
the Requirements for the Degree of
Master of Public Health
in the School of Public Health
Atlanta, Georgia
30303
2019

iii

Copyright by
Cristel Rhiannon Bender
2019

iv
Hard Out Here: an Analysis of Sexual and Gender Minority (SGM) Status and the Odds
of Participation in Risk Factors Known to Have Poor Health Outcomes

by

Cristel Rhiannon Bender

Committee Chair:
Committee:

Electronic Version Approved: August 19, 2019

Office of Graduate Studies
School of Public Health
Georgia State University
August 2019

Eric Wright

Richard Rothenberg

v
ACKNOWLEDGEMENTS

This thesis would not have been possible without the incredible patience and advice of
my two committee members. Dr. Rothenberg first inspired my interest in this topic within one of
his classes and Dr. Wright offered insight into the research that I would have never had access to
on my own. Thank you both for all of your guidance and assistance throughout this process, I
would not have made it through a second thesis without your support.
I appreciate all the friends and coworkers who read drafts of this thesis and who
questioned me about my project. Your genuine interest and desire to understand helped me to
expand on the research and ensured that I looked outside of my own perceptions. Kate and Mae,
you both were always there for every panicked email and always encouraged me when I was full
of doubt, thank you. Lily Allen, thank you for the phenomenal album that not only inspired me,
but kept me sane.
Thank you to my family for supporting and pushing me to finish. I especially want to
thank my sister, Sarah, who inspired me to continue to pursue this topic and gave me another
reason to never doubt its importance.
Finally, this project would not have been completed without the love, support, and
motivation of Zen Bender. Through countless drafts, corrections, and tears- they were there and
promised me that I could in fact do it. The researcher could not have completed this momentous
task without these people, but doubly so in regards to them. You truly are the best, thank you.

vi
Author’s Statement Page

In presenting this thesis as a partial fulfillment of the requirements for an advanced degree
from Georgia State University, I agree that the Library of the University shall make it available
for inspection and circulation in accordance with its regulations governing materials of this type.
I agree that permission to quote from, to copy from, or to publish this thesis may be granted by the
author or, in his/her absence, by the professor under whose direction it was written, or in his/her
absence, by the Associate Dean, School of Public Health. Such quoting, copying, or publishing
must be solely for scholarly purposes and will not involve potential financial gain. It is understood
that any copying from or publication of this dissertation which involves potential financial gain
will not be allowed without written permission of the author.

Cristel Rhiannon Bender
Signature of Author

vii

Table of Contents
ACKNOWLEDGEMENTS ............................................................................................................ v
Chapter I - Introduction ................................................................................................................ 10
Chapter II - Literature Review ...................................................................................................... 13
2.1 Tobacco Use........................................................................................................................ 14
2.2 Alcohol Use ........................................................................................................................ 17
2.3 High-Risk Behavior ............................................................................................................ 19
Chapter III - Methods.................................................................................................................... 21
3.1 Behavioral Risk Factor Surveillance System (2016) .......................................................... 21
3.2 Context of Study ................................................................................................................. 23
3.2.1 Sexual Minorities ......................................................................................................... 23
3.2.2 Mental Health Status .................................................................................................... 23
3.2.3 Selected Demographics Analyzed ............................................................................... 24
3.2.4 Selected Risk Behaviors Analyzed .............................................................................. 25
3.3 Statistical Tests ................................................................................................................... 26
Chapter IV – Results ..................................................................................................................... 29
4.1 Demographic Data for Respondents by Sexual Orientation ............................................... 29
4.2 High-Risk Data for Respondents by Sexual Orientation .................................................... 31
4.3 Chi-Square Results for Sexual Orientation ......................................................................... 32
4.4 Odds Ratios for Sexual Orientation and Mental Health ..................................................... 32
4.5 Logistic Regression and Adjusted Odds Ratios for Risk Factors ....................................... 35
4.5.1 Adjusted Odds Ratios for Risk Factors of Cisgender Males ....................................... 35
4.5.2 Adjusted Odds Ratios for Risk Factors of Cisgender Females .................................... 38
Chapter V- Analysis ...................................................................................................................... 41
5.1 Demographics and Sexual Orientation ............................................................................... 41
5.2.1 Poor Mental Health ...................................................................................................... 43
5.2.2 High-Risk Situations .................................................................................................... 44
5.2.3 Binge Drinking............................................................................................................. 46
5.2.4 Smoking Status ............................................................................................................ 47
5.2.5 Ever Tested HIV .......................................................................................................... 48
Chapter VI- Conclusions............................................................................................................... 49
6.1 Limitations .......................................................................................................................... 50

viii
6.2 Future Research Opportunities ........................................................................................... 52
References ..................................................................................................................................... 54

ix
Table 1Demographic Data for Respondents by Sexual Orientation ............................................. 30
Table 2High-Risk Factors by Sexual Orientation ......................................................................... 32
Table 3Chi Square Analysis by Sexual Orientation ..................................................................... 33
Table 4 Crude odds ratio for significant risk factors by gender identity for binary sexual
orientation response ...................................................................................................................... 34
Table 5 Adjusted odds ratios of cisgender females for significant risk factors and demographics
by a binary sexual orientation response ........................................................................................ 36
Table 6 Adjusted odds ratios of cisgender females for significant risk factors and demographics
by a binary sexual orientation response ........................................................................................ 39

10

Chapter I - Introduction
In the past, there has been less inclusion of sexual orientation identifying questions within
national and regional surveillance studies. Studies that have included sexual orientation questions
have generally had fewer participants or been restricted to smaller regions rather than on a
national scale. The inclusion of sexual orientation and gender identity questions in populationbased, nationwide surveys like the Behavioral Risk Factor Surveillance System (BRFSS) in 2016
introduced more opportunities for larger sample sizes and more widespread data collection.
Numerous studies have established a relationship between sexual and gender minorities
and increased odds of participating in high-risk health behaviors as well as having poorer overall
health outcomes, and an increased risk of mental illness (Balsam, Beadnell, & Riggs, 2012).
With the known increased odds associated with self-identifying as sexual and gender minorities
and the inclusion of sexual orientation and gender identity questions in the BRFSS, more
research is needed to determine the relationships between mental health, risk behaviors, and poor
overall health outcomes in a national surveillance study. This further research will help to better
understand the issues that impact sexual and gender minorities, how best to provide preventative
care, and directions future research should take to reduce health disparities.
As questions regarding sexual orientation and gender identity are included on crosssectional health surveys like the BRFSS, there is a growing amount of research regarding the
existence of health disparities among LGB individuals, specifically the increase in risk for poor
mental health (Diamant & Wold, 2003; Dilley, Simmons, Boysun, Pizacani, & Stark,
2010), psychological distress (Chae & Ayala, 2010; Conron, Mimiaga, & Landers, 2010),
suicidal ideation (Conron et al., 2010), and mental health disorders (e.g., depression and anxiety)
when compared with heterosexual individuals (Cochran, 2001).
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The purpose of this descriptive study is to utilize national surveillance data taken from
the 2016 BRFSS, which included questions that allowed individuals to self-identify as a sexual
minority in twenty-six states to analyze the odds of risk behavior participation. In addition to
questions regarding sexual orientation, participating states were able to select which questions to
use that identify health risk behaviors. Analyzed behaviors were high-risk factors that previous
research has established as having increased odds of participation by sexual minorities and that
have a proven association with poor health outcomes.
Smoked at least 100 cigarettes in their lifetime, e-cigarette usage, binge drinking
occurrences, and illegal drug use and unsafe sexual practices are demonstrated in the current
literature to have increased odds of occurring when sexual minorities are compared to
heterosexual individuals. The BRFSS questionnaire also allowed participants to identify whether
they had a positive history of mental health days, meaning that there were instances within the
past month that they identified as having mental health that was “not good.”
In 2002, the World Health Organization (WHO) identified mental illness as the second
leading cause of disability worldwide, following infectious and parasitic diseases (WHO, 2002).
Mental health is discussed in the context of being an important risk factor when analyzing health
outcomes and is defined as:
“a state of well-being in which every individual realizes his or her own potential, can
cope with the normal stresses of life, can work productively and fruitfully, and is able to
make a contribution to her or his community.” (WHO, 2007)
Analysis of mental health status was done by utilizing 2016 BRFSS data that used multiple
factors to determine whether individuals had poor mental health days in the month prior to being
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interviewed. Factors that were included as “not good” mental health by the BRFSS were stress,
depression, and problems with emotion.
The BRFSS aggregated important information regarding individuals’ access to healthcare
and health outcomes, including the ability to afford healthcare and overall perception of general
health. Utilizing the demographic data from the 2016 BRFSS in combination with sexual
orientation questions and behaviors will allow for a more holistic analysis of the relationship
between sexual minorities, mental health, healthcare access, and risk behaviors.
Respondents to the 2016 BRFSS will be categorized by their self-identified sexual
orientation (heterosexual, homosexual, or bisexual) for the first portion of the statistical analysis.
Selected demographics and risk behaviors will be used to determine the percentages of
individuals that identified as each sexual orientation. There are expected to be statistically
significant differences between the sexual orientation groups regarding demographics and risk
behaviors. Regardless of sex, it is predicted that sexual minorities will be at increased odds for
having poor mental health status and increased participation in risk behaviors with wellestablished connections to poor health outcomes.
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Chapter II - Literature Review
Multiple surveys conducted by Gallup analyzed approximately 350,000 individuals
within the United States and collected yearly data on sexual orientation. The surveys from
Gallup data were recently analyzed and published by The Williams Institute at UCLA. The
information published by the team at UCLA indicated that 4.5% of individuals surveyed selfidentified as being a sexual minority. Within the same set of data, LGBT respondents were 58%
female and 42% male. Most individuals who had responded were white (58%), Latinx (21%), or
African American (12%). Over three quarters (76%) of those who identified as LGBT were
under the age of 50. LGBT individuals had a higher percentage of individuals who were
unemployed (9%) compared to heterosexual individuals (5%). The data showed that LGBT
people also had higher percentages of those who were uninsured (15%) and made less than 24K
annually (25%). Education levels for LGBT respondents showed lower percentages of
individuals who had graduated from college with a bachelor’s degree or higher (The Williams
Institute, 2019).
Emerging research is investigating the physical health of the LGBT population. Relative
to the heterosexual population, LGB people have increased rates of disability (Wallace et al.,
2011), more physical limitations (Conron et al., 2010; Dilley et al., 2010), and poorer overall
health (Conron et al., 2010; Wallace et al., 2011). According to the Centers for Disease Control
and Prevention (CDC) (CDCa, 2013), elevated rates of HIV can be observed among men who
have sex with men (MSM), although MSM are more likely to have regular primary medical care
than their heterosexual counterparts (Ponce et al., 2010). Among women who have sex with
women (WSW), increased rates of overweight and obesity were reported (Dilley et al., 2010).
Although LGB individuals reported more difficulty in accessing and affording care than their
heterosexual counterparts, LGB adults were more likely than heterosexual adults to report having
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a primary source of care (Skopec et al., 2015; Buchmueller & Carpenter, 2010; Ponce et al.,
2010).
Important health disparities exist between individuals that identify as a lesbian, gay, or
bisexual when compared to heterosexual populations. Studies have shown that there are
significant differences between sexual minorities and the general population regarding
demographics, participation in risky behaviors, and health outcomes. Women who identify as
bisexual or lesbian are more likely to smoke or drink alcohol in excess compared to heterosexual
women. Lesbian and bisexual women are also less likely to have access to healthcare and to
utilize preventative healthcare services. Gay and bisexual men have been found to have increased
mental health concerns and increased odds of smoking when analyzed against men who identify
as heterosexual. Bisexual individuals for both genders have been shown to have the largest
number of health disparities when compared to heterosexual individuals (Dilley et al., 2010).
2.1 Tobacco Use
Tobacco use is one of the most preventable causes of death worldwide, with up to half of
lifetime smokers dying from disease directly related to their tobacco usage. Both women and
men with similar smoking habits have comparable death and disease patterns. In 2011, more than
6 million people worldwide died as a result of tobacco usage. Tobacco-related deaths occur more
often in low- and middle-income countries. Usage of tobacco is a major risk factor for death by
stroke and heart attack. Smoking causes an increased risk for tuberculosis, multiple forms of
cancer, as well as other pulmonary diseases. Tobacco use is also the only risk factor that is
associated with the four leading non-communicable diseases (heart disease, diabetes, cancer, and
chronic pulmonary diseases). Worldwide, smoking has been linked to cause 80% of lung cancer
deaths for men and 50% for women. The overall prevalence of smoking is higher in men than
women, but smoking rates among young women have the potential to increase in coming years.
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Secondhand smoke is also of concern, as approximately 600,000 nonsmokers died in 2011 from
involuntary exposure. In HIV positive smokers, the likelihood of developing respiratory
infections, including tuberculosis, is twice that of other smokers. Over 8 million people are
predicted to die annually as a result of tobacco usage by the year 2030 (Erikson, MacKay, &
Ross, 2012).
Approximately 800 million adult men and almost 200 million women smoke cigarettes
regularly worldwide. Of current male smokers, 20% of them live in high-income countries and
the other 80% live in low- and middle-income countries. Half of the worldwide female smokers
live in high-income countries. Smoking cigarettes leads to almost four million deaths annually
for men. Cigarette smoking can also lead to infertility, illness, and premature death. While in
women, smoking leads to decreased fertility, and when combined with oral contraceptives, it
increases the risk of stroke and heart attacks. Women who are exposed to cigarette smoke are
twice as likely as men to develop thicker carotid artery walls, leading to increased risk for stroke
and cardiovascular disease (Erikson, MacKay, & Ross 2012).
Research has shown that there is no completely safe method of tobacco use. Smokeless
tobacco products still include many of the carcinogens and other toxins that are found in
cigarettes and thus have the same negative health effects as smoking cigarettes (Erikson,
MacKay, & Ross, 2012). E-cigarettes function by heating a liquid that may contain nicotine into
an aerosol form. The aerosol is composed of numerous compounds that can include glycerin,
propylene glycol, nicotine, and over 80 other compounds, some of which are known toxins,
including formaldehyde, metallic nanoparticles, and acetaldehyde. Inhaling the aerosol has been
shown to lead to inflammatory responses and airway irritation. An increase in the symptoms of
asthma, cystic fibrosis, and chronic obstructive pulmonary disease (COPD) has been linked to e-
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cigarette use. Many view e-cigarettes as harmless, which has led to a rise in e-cigarette usage,
especially among never-smokers. E-cigarettes are also viewed as an alternative for smoking in
places that have changed their policies to be smoke-free (Thirión-Romero et al., 2019).
Unfortunately, there is currently less regulation regarding vaporized nicotine alternatives,
particularly e-cigarettes (Erikson, MacKay, & Ross, 2012).
The rates of individuals who smoke vary in the general population by demographic
groups. Individuals who smoke have been shown to be more likely to have completed less
education and lower income. Smoking prevalence has also been shown to increase when there
are more barriers to healthcare access, including a lapse in coverage by insurance, concerns
about the cost of healthcare, and not having a primary care provider. Mental health problems are
also predictors of smoking. People who are less satisfied with their life are more likely to smoke.
Numerous studies have shown that odds for smoking increase with gender and race, but also with
sexual minority status (Lee, Griffin, and Melvin, 2009; Hughes, Johnson, and Matthews, 2008;
Ryan et al., 2001). Research confirms that LGB individuals have increased odds of smoking
when compared to similar heterosexual counterparts.
Individuals reporting mental illness have been found to report higher rates of smoking,
and higher levels of smoking when compared to other smokers (Lawrence, Mitrou, & Zubrick,
2009). Numerous studies have shown an association with mental health disorders and high rates
of morbidity and mortality related to smoking and the ill-health effects of smoking. One study
found that adults in the United States and Australia that met criteria for mental disorders were
found to have smoked at around twice the rate of adults who did not have mental disorders.
Female smokers were found to have higher rates of mental health concerns. Younger smokers
were more likely to report mental illnesses when compared with older smokers (Lawrence,
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Mitrou, & Zubrick, 2009). In addition, individuals who have mental health conditions die an
average of 10-20 years earlier when compared with members of the general population. Smoking
prevalence increases the more severe the mental condition and is one of the leading causes of
mortality in those who have a mental condition (Harker and Cheeseman, 2016).
Roxburgh et al. (2016) found elevated rates of cannabis and other drug use in MSM when
compared with the heterosexual male population in Australia, as well as earlier tobacco initiation
and increased rates of tobacco and alcohol usage by Australian WSW when compared with
heterosexual women.
As levels of consumption of tobacco increase, levels of alcohol consumption are also
more likely to increase and vice versa (Hahtzenbuehler et al., 2008).
2.2 Alcohol Use
Drinking alcohol in large quantities as well as over an extended amount of time can lead
to increased poor health outcomes. Binge drinking is defined “as a pattern of drinking that brings
a person’s blood alcohol concentration (BAC) to 0.08 grams or above” (CDCa, 2018). According
to data from the CDC, one in six adults participates in binge drinking episodes approximately
four times a month. Binge drinking appears to be more common among adults that are 18-34;
however, half of binge drinks consumed are by individuals who are 35 and older. Men are more
than twice as likely to binge drink as women. Individuals who make more than 75k a year or
who report having completed a higher degree of education have an increased rate of consumption
during binge drinking episodes. Conversely, those who have lower incomes and education levels
engage in more episodes of binge drinking yearly. People under the age of 21 who drink alcohol
are also more likely to binge drink.
Binge drinking has been shown to lead to multiple chronic health issues, such as high
blood pressure, heart disease, and chronic liver disease. The likelihood of having a stroke is also
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directly proportional to the increased frequency of binge drinking episodes. Other problems
associated with binge drinking include: unintentional injuries, physical violence, memory
problems, and dependence on alcohol (CDCa, 2018). In many studies in the United States, binge
drinkers have higher odds of being smokers than their non-binge drinking counterparts which, as
previously discussed, further increases poor health outcomes. Research shows a definitive
increase in risk for developing various cancers of the gastrointestinal tract when an individual
has a history of heavy alcohol consumption. Increased alcohol consumption has also been shown
to increase aggressive sexual behavior in men and to increase the general risk for women
becoming a victim of sexual assaults. Intimate partner violence also increases with binge
drinking (Wilsnack et al. 2018).
Although some level of risk-taking may be normal developmentally (Schulenberg &
Maggs, 2002), having an identity that is often marginalized may be difficult or stressful for LGB
individuals, putting them at higher risk for increased alcohol usage (Hahtzenbuehler et al., 2008).
Young adult WSW have been shown to drink to intoxication at higher rates than heterosexual
women (Hahtzenbuehler et al., 2008); the same study found no significant differences between
the rate of young adult MSM drinking to intoxication compared to heterosexual young adult
men, although none of the individuals surveyed at the time displayed high-risk drinking
behaviors. Older adult LGB individuals reported high-risk drinking to a significant degree;
20.4% of the individuals surveyed reported high-risk consumption in the month prior to the
survey. Although there were no statistically significant differences noted between WSW and
MSM in this study, the cause of high-risk drinking behaviors is believed to be stress-related in
men and related to social norms in women (Bryan et al., 2017).
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Drinking, particularly binge drinking, has been shown to increase in frequency when
mental health issues are present. Binge drinking has been proposed as a maladaptive coping
mechanism for dealing with stress, depression, and other mental health concerns. Moderate
drinking has been linked with better overall mental health, while heavier drinking is associated
with poorer mental health. Poor life satisfaction and poor overall health perception were also
linked to mental health issues and subsequently increased drinking (West, 2003; Makela,
Raitasalo, & Wahlbeck, 2014). Males with identified mental health disorders are more likely to
engage in binge drinking compared to their female counterparts. Individuals with anxiety-related
mental health issues were found to be more likely to engage in binge drinking than those who
were dealing with depression. In addition, individuals with a college education engaged more
frequently in binge drinking (Cranford, Eisenberg, & Serras, 2009).
Alcohol consumption has been linked to an increase in high-risk sexual behaviors, which
can lead to a higher risk of contracting sexually transmitted infections (STIs) and HIV (Nash et
al., 2016). High-risk sexual behaviors include: having multiple sexual partners, not using a
condom, drinking alcohol or using drugs before or during intercourse, and never having been
tested for HIV. Participating in these sexual behaviors increases the risk of developing an STI,
including HIV. Intravenous drug use also increases risk of developing HIV (CDCc, 2018).
2.3 High-Risk Behavior
Even in high-income nations, where homosexuality seems to be more accepted by
society, there are many examples of insufficient outreach and spread of knowledge to MSM and
researchers continually discover increased participation in high-risk behaviors and new drug use
during sex among MSM (Schwarcz et al., 2007). Same-sex sexual activity among women in
developed nations correlates with negative reproductive health outcomes, including increased
rates of STIs (Marrazzo, Stine, & Koutsky, 2000; Mercer et al., 2007), which suggests that the
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stigma associated with being a WSW may affect safer sex practices for this group. In addition,
these practices also affect the rate at which WSW access health care services.
Additionally, MSM living in areas where the culture is intolerant of homosexual behavior
may engage in high-risk behaviors that they keep secret from their partners and/or their health
care providers. Hiding participation in high-risk behaviors further complicates STI screening and
treatment efforts. WSW may be at higher risk for transmission of STIs (Marrazzo, Stine, &
Koutsky, 2000; Mercer et al., 2007), possibly because of a reluctance to seek treatment or regular
screening due to the negative social stigmas associated with identifying as a sexual minority.
Schwarcz and colleagues (Schwarcz et al, 2007) found that individuals involved with
illegal drug use and other illicit substances frequently engaged in high-risk sexual behaviors.
With some of these groups engaging in behaviors related to drug use that put them at increased
risk of contracting STIs.
Research has found that individuals with mental illnesses, particularly bipolar disorder,
were significantly more likely to engage in high-risk behaviors that have been proven to increase
the risks for HIV transmission. Individuals who participated in more high-risk behaviors were
less likely to report satisfaction with their quality of life (Craddock, 2002). A study in the United
Kingdom also found that people with severe mental illness were more likely to have used drugs
or consumed alcohol to the point of impairment within the past year (Graham et al., 2001).
People with HIV/AIDS have a higher prevalence of reported mental health disorders in the past
year within the United States. In analyses, HIV-infected individuals in the United States were
two times more likely to also have depression. Individuals with a psychiatric disorder were more
likely to participate in unprotected sexual intercourse and have difficulty routinely attending their
doctor’s appointments (Sikkema et al., 2009).
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Chapter III - Methods
Utilizing the BRFSS survey from 2016, the collected data were first sorted and analyzed
concerning the risk behaviors of individuals who identify as gay, lesbian, or bisexual as
compared to heterosexual individuals. The data for sexual minorities were analyzed for
significance with regards to demographic data and risk factor participation. Odds ratios were
calculated based on the previously established significance in order to determine the likelihood
of individuals that identified as sexual minorities having an increased participation in risk factors
with a confirmed negative relationship with poor health outcomes.
The data were imported into the 25th edition of Statistical Package for the Social Sciences
(SPSS 25). Data were selected by which state participated and collected information concerning
sexual orientation and gender identity (SOGI). Only those states that included this optional
module were included in the analysis. There were a total of 26 states that collected information
in the 2016 BRFSS about SOGI: California, Connecticut, Delaware, Georgia, Guam, Hawaii,
Idaho, Illinois, Indiana, Iowa, Kentucky, Louisiana, Massachusetts, Minnesota, Mississippi,
Missouri, Nevada, New York, Ohio, Pennsylvania, Rhode Island, Texas, Vermont, Virginia,
Washington, and Wisconsin. No unifying theme existed between states choosing to include
questions regarding sexual orientation and those states that did not.
3.1 Behavioral Risk Factor Surveillance System (2016)
The BRFSS is an annual, cross-sectional telephone survey conducted by the CDC. The
survey uses a random-digit-dialing technique in order to select participants that are aged 18 years
or older, are non-institutionalized, and who own a landline or cellphone. Participants who
responded by cellphone were individuals who lived in a private residence or in college housing.
For the 2016 survey, all 50 states participated as well as the District of Columbia, Guam, Puerto
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Rico, and the US Virgin Islands. There were three parts to the questionnaire: (i) the core
components, (ii) optional modules, and (iii) state-added questions.
The core questions are a standard set of questions that are utilized by all states that
participate in the BRFSS. The core component is a standard set of questions that are not allowed
to be modified and must be used by each state in their entirety. It includes questions about the
respondent’s health-related perceptions, conditions, and behaviors (e.g., health care access,
alcohol consumption, tobacco usage, consumption of fruits and vegetables, HIV/AIDS risk etc.),
and demographic information (CDCd, 2017).
Optional modules are sets of questions regarding specific topics (e.g., diabetes, sugary
beverages, cancer survivorship) that individual states choose to use on their questionnaires.
These modules are submitted by CDC programs and the state representatives vote on the
questions that become part of the optional modules (CDCd, 2017).
State-added questions are developed or acquired from other population-based surveys by
the individual states and are not tracked or evaluated by the CDC (CDC, 2017), and are excluded
from this study.
Beginning in 2011, the CDC changed the methodology of the BRFSS to combine
landline-based data and cellphone-based data. As a result, a new weighting methodology was
introduced to the BRFSS. Iterative proportional fitting, also called raking, replaced the old
method of post-stratification to weight the data. Using raking allows for cell phone survey data
and additional demographic characteristics to be incorporated and to provide a more accurate
reflection geographic representation of the demographics of each state. The raking method used
for the 2016 BRFSS includes more socio-demographic indicators for each state, including gender
by race and ethnicity, age by gender, more detailed race and ethnicity groups, education level,
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marital status, home ownership status, source of phone call, and regional variations within states
(CDCd, 2017). However, this weighting also makes data collected after the new methodology
was implemented less comparable to previous versions of the data collected.
3.2 Context of Study
The 2016 BRFSS included 252,265 interviews by landline and 234,039 cell phone
interviews; a combined total of 486,304 participants. The participating states used the same
script to administer the SOGI module. This module asked respondents the question “Do you
consider yourself to be: straight, lesbian or gay, bisexual” for the sexual orientation portion and
“Do you consider yourself transgender?” with the responses: “yes, transgender, male to female;
yes, transgender, female to male; yes, transgender, gender nonconforming; no” (CDCd, 2017).
The module provides a standard definition for transgender and gender nonconforming for the
interviewer if the respondent asked about the meaning of either word, but the interviewer does
not verbally provide the respondent the option of “no” or “refused to answer,” instead allowing
the respondent to provide those responses independently (CDCd, 2017).
3.2.1 Sexual and Gender Minorities
Of the individuals interviewed, 202,001 responded to the question regarding sexual
orientation. Individuals who responded with other, unsure, or declined to answer were excluded
from analysis, leaving 196,124 participants that responded as straight, gay/lesbian, or bisexual.
The remaining participants had responded to the question as straight (n=192,445 [93.68% of
respondents]), lesbian or gay (n=3,057 [1.49% of respondents]), or bisexual (n =3,433 [1.67% of
respondents]). There were 786 participants that self-identified as transgender.
3.2.2 Mental Health Status
Identified mental health days were categorized in a binary format of absence or presence
of mental health days in the previous month. Of individuals who responded to the question in the
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26 selected states there were 148,848 (30.61%) individuals with days where mental health was
not good in the past month and 329,500 (67.76%) identified no days in which mental health was
not good.
3.2.3 Selected Demographics Analyzed
Demographics chosen for the study were included based on established research in the
literature review. Selected demographics include: income level, completed education level, age,
race, gender identity, employment and marital statuses, sex, ability to afford the doctor, health
care coverage, and overall health status. Income level is predictive of whether a person can
afford to visit the doctor or afford the cost of insurance if it is not provided by their employer,
which were two demographics chosen as indicators for healthcare access for the selected groups.
Education level was included because it is predicted that education level will be a protective
factor when considering risk behaviors. Research suggests that individuals with a higher level of
education will be more aware of the health outcomes associated with participating in certain
risky behaviors. Age is predicted to be a protective factor when analyzing risk behavior
participation. Race often relates to socio-economic status and education opportunities; therefore,
race is important to include in the selected demographics.
Gender identity was also included because it has been well established in research that
individuals who identify as transgender often have higher instances of anxiety, depression, and
other mental health concerns. Employment status was selected to include in demographic data as
it is directly related to income level and insurance. Marital and relationship status was included
as a predicted protective factor for risk behaviors. Sex was included because research indicates
that there are statistically significant differences between males and females when comparing
sexual orientation, mental health, and participation in risky behaviors. Cost of healthcare was
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analyzed by the inability to afford to visit the doctor and by healthcare coverage. Both factors
impact the ability of individuals’ access to healthcare. Self-reported perception of health was
included in this study to determine if risk behaviors, mental health, and sexual orientation
impacted the respondent’s picture of their own health.
3.2.4 Selected Risk Behaviors Analyzed
Regular HIV testing is indicative that an individual can access healthcare and is
concerned about their sexual health. It could also be an indicator of safer sex practices for all
sexual orientations and genders. Episodes of binge drinking are known to increase the likelihood
of developing certain cancers, can cause cirrhosis of the liver and alcoholic hepatitis, and can
lead to encephalopathy. Binge drinking can also lead to alcoholism and long-term negative
health effects. E-cigarette usage is not as well researched as cigarette smoking because of the age
of the technology involved; however, preliminary research indicates that too is linked to poor
health outcomes. Smoking status is a chosen risk factor based on known links between smoking
and various types of cancer, obesity, and chronic obstructive pulmonary diseases. Obesity and
being overweight are linked to an increased risk for multiple poor health outcomes, including,
but not limited to heart disease, cancer, and type II diabetes. Engaging in high risk behaviors
during the past 12 months includes intravenous drug use, treatment for a sexually transmitted
disease, prostitution for drugs or money, anal sex without a condom, or four or more sexual
partners (CDCd, 2017). The high-risk behaviors listed above are included because they are
indicative of an individual’s sexual health and all are known to significantly increase poor health
outcomes. Self-identified sexual orientation and mental health status were included in the table
for risk behaviors for each independent variable because of the current research.
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3.3 Statistical Tests
Demographics and risk factors were first separated by sexual orientation. All missing
data were excluded for the selected risk factors and demographics rather than using a regression
and multiple imputation method to estimate the values for the missing points. The identified
mental health days were simplified into a binary response with either an absence of poor mental
health days or a presence of poor mental health days. The binary response was used in order to
more clearly demonstrate the relationship between the presence and absence of poor mental
health as a risk factor. Demographics and the selected risk factors included in the table were
initially analyzed for significance in a chi-square correlation matrix. Each of the selected
demographics and risk behaviors were analyzed by sexual preference separately with nonanswers being excluded for each factor in the chi-square analysis. Sexual orientation was also
consolidated into a binary response in order to conduct a crude odds ratio for the significant risk
factors from the chi-square results. A respondent was considered to be heterosexual if they did
not identify as homosexual or bisexual and was classified as non-heterosexual if they did.
A second chi-square analysis was also conducted between homosexual and bisexual
identifying individuals to determine if a significant difference existed between the two nonheterosexual classifications. The second analysis was not included in the thesis because there
were no significant differences between homosexual identifying individuals and bisexual
respondents when separated by sex; therefore, the rest of the analysis used the original binary
response to classify individuals by sexual orientation.
Crude odds ratios were calculated for sexual orientation and the demographic and risk
factors. Respondents were first separated by gender identity because of significant values for sex
and transgender identity, as well as previously established research. Separating the sexual
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minorities by gender identity allowed for a more in-depth analysis of risk factors with regards to
sexual orientation and removed gender identity as a potential confounding influence;
additionally, sexual minority individuals of each gender identity have unique health concerns and
should be considered separately as indicated by the significant values. Individuals were then
categorized as being heterosexual or non-heterosexual.
Prior to conducting the logistic regression, some of the larger demographic groups were
consolidated to exclude non-answers and to make a better comparison of the impact of each
demographic on the odds for each risk factor. The original six age categories were consolidated
into three groups based on lifespan development and included: early adulthood (18-34), middle
adulthood (35-64), and late adulthood (65 and older). Employment status was separated into
those who were employed or owned their own business and those who did not work. Those who
did not work included students, individuals who were retired, and those who had lost their jobs.
Marital status was the last demographic to be consolidated into a binary response. Individuals
were considered to be in a committed relationship if they responded as married or in a
relationship, but not married. All other individuals were considered to be single.
Significant risk factors were then compared in multiple regression analysis with the
binary sexual orientation responses for each gender to remove confounding influence of the
previous significant demographics. Tables were constructed for each sex to display the adjusted
odds ratios that were calculated from the multiple linear regression analysis. A 95% confidence
interval was calculated for each analysis and p-values were considered significant when less than
0.05 for all statistical tests.
The null hypothesis states that there will be no significant differences between
respondents that identified as heterosexual and their homosexual or bisexual counterparts when
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considering participation in risk factors that have well established connections to poor health
outcomes.
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Chapter IV – Results
The demographic and risk behavior data for sexual orientation are displayed in the first
and second tables respectively. The demographic and risk behavior data for sexual orientation in
Tables 1 and 2 are shown with a percentage breakdown for each group to provide a clear contrast
between respondent groups. The third table shows the chi-square results for each demographic
and risk factor compared to sexual orientation. Crude odds ratios for each identified significant
risk factor are separated by gender identity and a binary response for sexual orientation in Table
4. The final tables, Table 5 (cisgender males) and 6 (cisgender females), feature the adjusted
odds ratios using a multivariate logistic regression to account for any confounding influence of
the significant demographics on the odds ratios for the risk factors.
4.1 Demographic Data for Respondents by Sexual Orientation
Table 1 displays the demographic data for respondents based on self-identified sexual
orientation: heterosexual, homosexual, and bisexual. Each of the selected demographics were
compared with the sexual orientation variable and non-answers were excluded. Income levels
and completed education vary in the percentages of sexual orientations in each category, but
overall follow a similar trend with the largest percent of respondents earning over 50K per year
and the majority of individuals having graduated college or technical school. Bisexual
individuals had the highest percentage of respondents in between the ages of 25-34, while
homosexual and heterosexual individuals had the largest percentage of respondents in the 65 or
older age group. Each sexual orientation had a similar racial breakdown with the majority of
participants identifying as Caucasian.
An overwhelming number of participants identified as cisgender for gender identity
regardless of sexual orientation. The largest percentage of respondents in regards to employment
status was those who were employed regardless of sexual orientation. For heterosexual
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Table 1Demographic Data for Respondents by Sexual Orientation

Income
Categories

Completed
Education
Level

Age

Race

Transgender

Employment
Status

Marital Status

Sex

Could Not
Afford to See
the Doctor
Have Health
Care Coverage
General
Health

Self-identified Sexual Orientation Total (%)
Heterosexual
Homosexual
Bisexual
1221 (15.1%)
41 (17.8%)
29 (18.4%)

1291 (15.2%)

15K-25K

1071 (13.2%)

28 (12.2%)

22 (13.9%)

1121 (13.2%)

25K-35K

747 (9.2%)

14 (6.1%)

23 (14.6%)

784 (9.2%)

35K-50K

939 (11.6%)

21 (9.1%)

20 (12.6%)

980 (11.5%)
4320 (50.8%)

<15K

Total

>50K

4130 (50.9%)

126 (53.5%)

64 (40.5%)

Respondents

8108 (100%)

230 (100%)

158 (100%)

8496 (100%)

Did not finish High School
Graduated High School
Attended College or Technical
School
Graduated College or
Technical School
Respondents
Respondents
18 ≤24
25 ≤34
35 ≤ 44
45 ≤ 54
55 ≤ 64
≥65
Respondents
White Only
Black Only
Other, Non-Hispanic
Multiracial
Hispanic
Respondents
Yes, Male to Female
Yes, Female to Male
Yes, Gender Nonconforming
No
Respondents
Employed
Self-Employed
Out of work 1 year or more
Out of work less than 1 year
Homemaker
Student
Retired
Unable to Work
Respondents
Married
Divorced
Widowed
Separated
Never Married
Dating- Not Married
Respondents
Male
Female
Respondents
Yes
No
Respondents
Yes
No
Respondents
Excellent
Very Good
Good
Fair
Poor
Respondents

1370 (14.4%)
1834 (19.3%)
2396 (25.2%)

7 (2.8%)
34 (13.4%)
72 (28.3%)

8 (4.6%)
27 (15.5%)
59 (33.9%)

1385 (13.9%)
1895 (19.1%)
2527 (25.4%)

3907 (41.1%)

141 (55.5%)

80 (46.0%)

4128 (41.6%)

9507 (100%)
8720 (100%)
730 (8.4%)
1178 (13.5%)
1276 (14.6%)
1531 (17.6%)
1728 (19.8%)
2277 (26.1%)
8720 (100%)
4555 (48.8%)
504 (5.4%)
964 (10.3%)
210 (2.2%)
3104 (33.2%)
9337 (100%)
7 (0.07%)
2 (0.02%)
3 (0.03%)
9498 (99.9%)
9510 (100%)
4119 (43.7%)
1044 (11.1%)
257 (2.7%)
283 (3.0%)
690 (7.3%)
415 (4.4%)
2065 (21.9%)
553 (5.9%)
9426 (100%)
4669 (49.2%)
1249 (13.2%)
746 (7.9%)
305 (3.2%)
2020 (21.3%)
505 (5.3%)
9494 (100%)
4464 (46.8%)
5076 (53.2%)
9540 (100%)
1025 (10.8%)
8505 (89.2%)
9530 (100%)
8611 (90.5%)
901 (9.5%)
9512 (100%)
2000 (21.0%)
2915 (30.6%)
2869 (27.0%)
1327 (13.9%)
420 (4.4%)
9531 (100%)

254 (100%)
248 (100%)
20 (8.1%)
50 (20.2%)
24 (9.7%)
55 (22.2%)
42 (16.9%)
57 (23.0%)
248 (100%)
147 (58.3%)
14 (5.6%)
23 (9.1%)
9 (3.6%)
59 (23.4%)
252 (100%)
0 (0.0%)
3 (1.2%)
2 (0.8%)
249 (98.0%)
254 (100%)
123 (48.4%)
31 (12.2%)
8 (3.1%)
8 (3.1%)
3 (1.2%)
14 (5.5%)
49 (19.3%)
18 (7.1%)
254 (100%)
57 (22.8%)
20 (8.0%)
9 (3.6%)
5 (2.0%)
127 (50.8%)
32 (12.8%)
250 (100%)
178 (70.1%)
76 (29.9%)
254 (100%)
23 (9.1%)
231 (90.9%)
254 (100%)
239 (94.1%)
15 (5.9%)
254 (100%)
60 (23.6%)
85 (33.5%)
79 (31.1%)
26 (10.2%)
4 (1.6%)
254 (100%)

174 (100%)
164 (100%)
38 (23.2%)
41 (25.0%)
19 (11.6%)
19 (11.6%)
24 (14.6%)
23 (14.0%)
164 (100%)
98 (56.6%)
5 (2.9%)
15 (8.7%)
9 (5.2%)
46 (26.6%)
173 (100%)
2 (1.1%)
1 (0.6%)
1 (0.6%)
170 (97.7%)
174 (100%)
74 (42.7%)
24 (13.9%)
10 (5.8%)
11 (6.4%)
8 (4.6%)
17 (9.8%)
15 (8.7%)
14 (8.1%)
173 (100%)
48 (27.4%)
21 (12.0%)
8 (4.6%)
7 (4.0%)
69 (39.4%)
22 (12.6%)
175 (100%)
74 (42.3%)
101 (57.7%)
175 (100%)
30 (17.2%)
144 (82.8%)
174 (100%)
163 (93.7%)
11 (6.3%)
174 (100%)
29 (16.6%)
60 (34.3%)
51 (29.1%)
24 (13.4%)
11 (6.3%)
175 (100%)

9935 (100%)
9132 (100%)
788 (8.6%)
1269(13.9%)
1319 (14.4%)
1605 (17.6%)
1794 (19.6%)
2357 (27.8%)
9132 (100%)
4800 (49.2%)
523 (5.4%)
1002 (10.3%)
228 (2.3%)
3209 (32.9%)
9762 (100%)
9 (0.09%)
6 (0.06%)
6 (0.06%)
9917 (99.8%)
9938 (100%)
4316 (43.8%)
1099 (11.2%)
275 (2.8%)
302 (3.1%)
701 (7.1%)
446 (4.5%)
2129 (21.6%)
585 (5.9%)
9853 (100%)
4774 (48.1%)
1290 (13.0%)
763 (7.7%)
317 (3.2%)
2216 (22.3%)
559 (5.6%)
9919 (100%)
4716 (47.3%)
5253 (52.7%)
9969 (100%)
1078 (10.8%)
8880 (89.2%)
9958 (100%)
9013 (90.7%)
927 (9.3%)
9940 (100%)
2089 (21.0%)
3060 (30.7%)
2999 (30.1%)
1377 (13.8%)
435 (4.4%)
9960 (100%)
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individuals, the highest percentage of respondents identified as being married. Homosexual and
bisexual respondents had the highest percentage of individuals who were dating, but not married.
Heterosexual and bisexual respondents were composed of more females, while homosexuals had
a higher percentage of male participants. Most people from each sexual orientation division were
able to afford to see a healthcare provider and had healthcare coverage. General health was
perceived as being very good for the majority of surveyed individuals across all self-identified
sexual orientations.
4.2 High-Risk Data for Respondents by Sexual Orientation
High-risk behavior data for individuals by sexual orientation categories are displayed in
Table 2. Respondents that identified as heterosexual were more likely to have not been tested for
HIV while participants who were homosexual or bisexual had a higher percentage of individuals
who had been tested for HIV previously. Across all sexual orientation groups, the higher
percentage of individuals had not engaged in binge drinking behaviors in the past month. The
overwhelming majority of all respondents did not use e-cigarettes. Smoking status was divided
into four categories. All sexual orientations had a higher percentage of respondents identify as
never smokers. Overweight and obese respondents were a larger percentage of each sexual
orientation grouping. High-risk situations did not apply for most individuals regardless of sexual
orientation. Poor mental health days were identified as being the smaller percentage of
heterosexual and homosexual respondents, although homosexual respondents had less of a
difference between the groups. Participants identifying as bisexual had a higher percentage of
individuals who had several poor mental health days the prior month.
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Table 2High-Risk Factors by Sexual Orientation

Ever Been
Tested for
HIV
Binge
Drinking
E-Cigarette
User
Smoking
Status

Overweight
or Obese
High-Risk
Situations
Apply
Poor Mental
Health

Yes
No
Respondents
Yes
No
Respondents
Yes
No
Respondents
Current Smoker
Sometime Smoker
Former Smoker
Never Smoker
Respondents
Yes
No
Respondents
Yes
No
Respondents
Yes
No
Respondents

Self-identified Sexual Orientation Total (%)
Heterosexual
Homosexual
Bisexual
3070 (37.7%)
170 (73.6%)
104 (65.4%)
5065 (62.3%)
61 (26.4%)
55 (34.6%)
8135 (100%)
231 (100%)
159 (100%)
1238 (14.5%)
46 (19.5%)
34 (20.9%)
7322 (85.5%)
190 (80.5%)
129 (79.1%)
8560 (100%)
236(100%)
163 (100%)
226 (2.7%)
9 (3.8%)
5 (3.0%)
8302 (97.3%)
229 (96.2%)
159 (97.0%)
8528 (100%)
238 (100%)
164 (100%)
593 (6.8%)
19 (7.9%)
19 (11.4%)
359 (4.1%)
14 (5.8%)
12 (7.2%)
2235 (25.6%)
68 (28.3%)
53 (31.7%)
5548 (63.5%)
139 (57.9%)
83 (49.7%)
8735 (100%)
240 (100%)
167(100%)
5472 (62.8%)
148 (59.7%)
90 (54.9%)
3248 (37.2%)
100 (40.3%)
74 (45.1%)
8720 (100%)
248 (100%)
164 (100%)
382(4.6%)
68 (29.4%)
38 (23.9%)
7861 (95.4%)
163 (70.6%)
121 (76.1%)
8243 (100%)
231 (100%)
159 (100%)
3255 (34.2%)
121 (47.6%)
107 (61.1%)
6276 (65.8%)
133 (52.4%)
68 (38.9%)
9531 (100%)
254 (100%)
175 (100%)

Total
3344 (39.2%)
5181 (60.8%)
8525 (100%)
7641 (85.3%)
1318 (14.7%)
8959 (100%)
240 (2.7%)
8690 (97.3%)
8930 (100%)
631 (6.9%)
385(4.2%)
2356 (25.8%)
5770 (63.1%)
9142 (100%)
5710 (62.5%)
3422 (37.5%)
9132 (100%)
488 (5.7%)
8145 (94.3%)
8633 (100%)
3483 (35.0%)
6477 (65.0%)
9960 (100%)

4.3 Chi-Square Results for Sexual Orientation
Chi-square results for the demographic and risk factors are shown in Table 3. The
analysis used a 95% confidence interval. Significant differences were found between the selected
demographics for heterosexuals and non-heterosexuals with regards to education level, age, race,
transgender identity, marital status, sex, and the ability to afford to visit the doctor. The risk
factors that had a significant difference in the initial chi-square analysis were poor mental health,
high-risk situation participation, smoking status, binge drinking, and ever having been tested for
HIV.
4.4 Odds Ratios for Sexual Orientation and Mental Health
The crude odds ratios for sexual orientation and risk factor that was determined to be
significant in the previous chi-square analysis are displayed in Table 4. For the crude odds ratios,
respondents were separated by sex and gender identity because of the results from the chi-square
analysis.
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Table 3Chi Square Analysis by Sexual Orientation

Chi Square
Sexual Orientation
Income Level
Education Level
Age
Race
Transgender
Employment Status
Marital Status
Sex
Could Not Afford to
See Doctor
Have Healthcare
Coverage
General Health
Mental Health
Do Any High-Risk
Situations Apply
Smoking Status
E-Cigarette Status
Binge Drinking
Ever Been Tested
HIV
Obesity

Self-Identified Sexual Orientation
DF
P-value

15.13
60.06
87.89
26.71
116.311
57.46
223.38
55.62
8.29

8
6
10
8
6
14
10
2
2

.057
.001
.001
.001
.001
.001
.001
.001
.016

5.61

2

.060

12.49
73.45
360.32

8
2
2

.131
.001
.001

19.63
1.22
9.63
167.73

6
2
2
2

.003
.544
.008
.001

5.14

2

.076

Significant differences existed in cisgender males for mental health status, applicable
high-risk situations, binge drinking, and having been tested for HIV. Cisgender females had
significant differences between non-heterosexual and heterosexual individuals with regards to
mental health status, high-risk situations, smoking status, and having been tested for HIV. The
differences in individuals that identified as transgender did not have any significant differences
with regards to the selected risk factors when comparing heterosexual respondents to their nonheterosexual counterparts; therefore only cisgender males and females were analyzed in the
following logistic regression.
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Table 4 Crude odds ratio for significant risk factors by gender identity for binary sexual orientation response
Cisgender Males

Poor
Mental
Health
High-Risk
Situations
Apply
Binge
Drinking
Smoking
Status
Ever Been
Tested for
HIV

Yes
No
Respondents
Yes
No
Respondents

NonHeterosexual

Heterosexual

118
130
248
87
137
224

1312
3123
4435
241
3595
3836

Yes

56

759

No

173

3203

Respondents
Smoker
Never Smoker
Respondents
Yes
No
Respondents

229
104
129
233
183
41
224

3962
1723
2348
4072
1353
2440
3793

Cisgender Females

OR

P-value

CI
(95%)

2.16

.001

1.672.80

2.94

.001

1.914.53

1.37

.049

1.001.87

1.10

.486

0.12

.001

0.841.43
0.090.18

NonHeterosexual

Heterosexual

104
67
171
17
140
157

1937
3126
5063
141
4241
4382

23

477

137

4092

160
77
87
164
85
71
156

4569
1452
3183
4635
1708
2609
4317

Transgender

OR

P-value

CI
(95%)

2.51

.001

1.833.42

3.65

.001

2.156.21

1.44

.112

0.922.26

1.94

.001

0.55

.001

1.422.65
0.400.75

NonHeterosexual

Heterosexual

5
4
9
2
7
9

3
9
12
0
8
8

1

0

8

9

9
4
5
9
5
4
9

9
3
7
10
5
3
8

OR

P-value

CI
(95%)

3.75

.154

0.5923.94

1.29

.156

0.911.82

3.35

.477

0.1193.84

1.87

.515

0.2812.31

1.33

.290

0.199.31
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4.5 Logistic Regression and Adjusted Odds Ratios for Risk Factors
The results for the multivariate logistic regression are shown in tables 5 and 6. The tables
are divided by gender identity for each significant risk factor as determined by the previous
crude odds ratio. The adjusted odds are shown for the binary sexual orientation responses and
each of the identified significant demographics from the chi-square analysis. All of the adjusted
odds ratios are displayed in the table with the p-value for each and a 95% confidence interval.
Results were only noted and discussed in the analysis if the p-value had a significant value
(<0.05).
4.5.1 Adjusted Odds Ratios for Risk Factors of Cisgender Males
For cisgender males, there was an increased odd for having poor mental health for nonheterosexual identifying individuals when compared to their heterosexual counterparts, even
when accounting for other demographics (AOR=1.87). Age also increased the likelihood of a
cisgender male of having poor mental health with middle adulthood aged individuals
(AOR=2.01) having double the odds. Young adults (AOR=3.23) had an even higher odd of
having poor mental health when compared to cisgender males in late adulthood. Non-Hispanic
men (AOR=1.73) were more likely to have identified as having poor mental health. Hispanic
males (AOR=0.79) and multiracial men (AOR=0.77) were slightly less likely to report having
had poor mental health days in the previous month. Not being employed slightly increased the
odd of having poor mental health (AOR=1.62), as did being single (AOR=1.40). The inability to
afford to visit a doctor doubled the likelihood of cisgender males having poor mental health.
Cisgender males who identify as non-heterosexual (AOR=9.01) have a much higher odd
of being involved in high-risk situations when compared to their heterosexual counterparts, even
accounting for other demographics. Age was another significant factor in the involvement of
men in high-risk situations. Young adults (AOR=6.92) and middle adults (AOR=3.00) had a
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much higher likelihood of participating in these situations than individuals within the late
adulthood age range. Hispanic men (AOR=0.51) are less likely to have participated in high-risk
situations within the past year. Relationship status also significantly impacted the participation of
men in high-risk situations, with single individuals (AOR=2.14) being twice as likely to engage
in these behaviors.
Table 5 Adjusted odds ratios of cisgender females for significant risk factors and demographics by a binary sexual orientation
response

Cisgender Males
Mental Health Concerns

AOR
Sexual
Orientation

Completed
Education Level

Age

Race

Employment
Status

Marital Status

Could Not
Afford to See
the Doctor

Non-Heterosexual

1.87

Heterosexual

1.00

Did not finish High
School
Graduated High
School
Attended College
or Technical
School
Graduated College
or Technical

0.87
0.95

Pvalue
0.001

CI
(95%)
1.432.45

0.244

0.681.10
0.781.14

0.568
0.213

0.941.33

1.00
3.23

35 ≤ 64

2.01

≥ 65

1.00

Black only

1.22

Hispanic

0.79

Other, nonHispanic

1.73

Multiracial

0.77

White only

1.00

Not Currently
Employed

1.62

Employed

1.00

Single

1.40

In a Committed
Relationship

1.00

Yes

2.31

No

1.00

AOR
9.01

Pvalue
0.001

CI
(95%)
6.4812.53

0.167

0.451.15
0.671.32

1.00

1.12

18 ≤ 34

High-Risk Situations

0.72
0.94

0.001

2.564.06
1.642.46

0.727
0.268

0.83

6.92
3.00

0.601.15

0.033
0.008
0.004

0.901.66
0.630.98
1.152.59
0.650.92

1.33
0.51
0.73
1.10

0.001
0.001

4.1211.64
1.814.97

1.381.89

0.001

1.221.62

0.001

1.882.84

0.82

0.004
0.450
0.526

0.782.30
0.320.81
0.331.64
0.821.50
0.621.10

0.001

1.622.82

1.00

0.751.32
0.721.14

0.99
0.91

0.401
0.297

1.12

5.08
2.72

0.57
0.48
0.65
0.96

0.131

0.921.91

0.64

1.19

0.911.38

1.00

AOR
7.91

Pvalue
0.001

CI
(95%)
5.5611.25

0.51

0.001

0.400.66
0.590.87

0.71

0.001
0.001

0.73

0.610.87

1.00
0.001
0.001

3.706.99
2.023.65

1.65
2.51

0.001
0.001

1.292.09
2.053.08

1.00
0.013
0.001
0.139
0.676

0.360.89
0.360.64
0.371.15
0.781.17

2.12
0.62
0.96
1.03

0.001
0.001
0.862
0.776

1.532.94
0.490.78
0.601.53
0.861.23

1.00
0.001

0.530.78

0.049

1.001.42

0.001

0.951.56

0.76

0.001

0.640.89

0.002

1.091.47

0.006

1.101.72

1.00

1.00
1.22

Ever Tested for HIV

1.00

1.00

1.00
1.33

0.954

1.00
0.184

1.00
2.14

CI
(95%)
0.881.70

1.00
0.298

1.00
0.001

1.22

Pvalue
0.232

1.00

1.00
0.194

AOR

1.00

1.00
0.001

Binge Drinking

1.27
1.00
1.37
1.00

Sexual orientation did not have a significant impact on males’ involvement in binge
drinking when accounting for other demographic variables. Age of the individuals did have a
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significant difference when analyzing binge drinking. Young adults (AOR=5.08) and middle
adults (AOR=2.72) were significantly more likely to engage in binge drinking episodes than their
counterparts within the late adulthood group. African American (AOR=0.57) and Hispanic
(AOR=0.65) cisgender males were less likely to have had participated in binge drinking.
Employment status (AOR=0.64) had a significant p-value for the adjusted odds ratio,
demonstrating that individuals without a job were slightly less likely to engage in binge drinking.
Individuals that identified as being single (AOR=1.19) were at a minimally increased odd of
participating in binge drinking behavior. Males were also more likely to participate in binge
drinking behaviors if they could not afford to visit the doctor (AOR=1.22).
The last risk factor analyzed for males was having ever been tested for HIV. Nonheterosexual males were at a higher odd of having been tested for HIV before with an adjusted
odds ratio of 7.91 compared to the heterosexual respondents. Education level also had a
significant impact on males having been tested for HIV with individuals who had not graduated
from college or technical school having a slightly lower likelihood of having been tested. Young
adulthood (AOR=1.65) respondents had a slightly increased odds of having been tested for HIV
and middle adulthood aged men (AOR=2.51) were twice as likely to have been tested. African
American males (2.12) were at increased odds of having had an HIV test compared to white men
while Hispanic men (AOR=0.62) had a slightly decreased likelihood. Individuals that were not
employed (AOR=0.64) had a slight decrease in odds of having had been tested for HIV. A small
increase in the odds of having a HIV test could be seen in males who were single (AOR=1.27)
and who could not afford to visit the doctor (AOR=1.37).
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4.5.2 Adjusted Odds Ratios for Risk Factors of Cisgender Females
The multiple linear regression results for the significant risk factors for cisgender females
are shown as adjusted odds ratios in Table 6. Cisgender women who identify as non-heterosexual
have twice the odds of having poor mental health (AOR=2.03) when compared to heterosexual
females. Age also has a significant impact on the odds of women identifying as having poor
mental health with young adults (AOR=2.75) having the highest likelihood and middle adults
(AOR=2.09) having double odds when compared to late adulthood respondents. Marital status
also had significance with single women having a slightly increased odds of having poor mental
health (AOR=1.46).
Identifying as non-heterosexual (AOR=2.14) increased the odds of having participated in
a high-risk situation for cisgender women. Age was a significant factor for high-risk situations
with young adults (AOR=34.03) having a significantly larger likelihood of participating in these
risk behaviors compared to their late adulthood counterparts. Middle adulthood (AOR=5.86)
aged respondents also had an increased odd of high-risk situation participation. Individuals who
are not employed (AOR=0.69) are slightly less likely to participate in the defined high-risk
behaviors. Women who are single (AOR=2.03) are twice as likely to have identified as a highrisk situation applying to them than cisgender females who are in a committed relationship. Not
being able to afford to visit the doctor also had a significant impact on the applicability of highrisk situation with individuals who could not pay for the doctor (AOR=1.65) having a higher odd
of involvement in these situations.
Non-heterosexual women (AOR=2.48) were also over twice as likely to identify as
having smoked cigarettes than heterosexual women. Education level was significant to the
smoking status of cisgender women as well. Individuals who had not graduated high school
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(AOR=1.53) were slightly more likely to be smokers than college graduates. Women who had
graduated high school (AOR=1.85) and those who had attended college, but not graduated
(AOR=1.83) were at increased odds of being smokers as well. Younger adults (AOR=0.32) and
middle aged adults (AOR=0.79) were less likely to smoke than late adulthood aged women.
African American (AOR=0.60), Hispanic (AOR=0.47), and multiracial (AOR=0.35) women
were all at a decreased odds of being smokers when compared to white women. Single women
(AOR=1.43) were at an increased likelihood of being smokers. Women who could not afford to
see a doctor (AOR=1.35) were also at an increased odds of being smokers.
Table 6 Adjusted odds ratios of cisgender females for significant risk factors and demographics by a binary sexual orientation
response

Cisgender Female
Mental Health Concerns

AOR
Sexual
Orientation

Completed
Education Level

Age

Race

Employment
Status

Marital Status

Could Not
Afford to See the
Doctor

Non-Heterosexual

2.03

Heterosexual

1.00

Did not finish High
School
Graduated High
School
Attended College or
Technical School
Graduated College
or Technical

0.77
0.90
1.13

Pvalue
0.001

CI
(95%)
1.472.80

2.75

35 ≤ 64

2.09

≥ 65

1.00

Black only

0.94

Hispanic

0.64

Other, nonHispanic

1.40

Multiracial

0.67

White only

1.00

Not Currently
Employed

1.16

Employed

1.00

Single

1.46

In a Committed
Relationship

1.00

Yes

2.19

No

1.00

AOR
2.14

Pvalue
0.007

CI
(95%)
1.233.73

1.00
0.013
0.219
0.103

0.610.94
0.761.07
0.981.31

1.00

18 ≤ 34

High-Risk Situations

.96
1.01
1.16

0.001

2.273.33
1.782.46

34.03
5.86

0.902
0.976
0.491

0.491.88
0.621.64
0.771.74

0.001
0.095
0.001

0.731.20
0.510.80
0.942.06
0.570.78

0.63
0.47
0.39
0.62

0.001
0.001

13.3786.66
2.2715.11

1.011.32

0.001

1.291.65

0.69

0.022
0.130
0.023

0.291.38
0.240.90
0.121.32
0.410.94
0.480.98

0.001

1.422.91

1.822.64

1.65
1.00

1.191.98
1.532.24
1.562.15

1.53
1.85
1.83

0.32
0.79

0.60
0.47
0.81
0.35

1.1

1.43

0.001
0.001

1.072.52

1.35
1.00

AOR
1.52

Pvalue
0.015

CI
(95%)
1.092.14

0.63

0.001

0.500.80
0.570.84
0.660.91

0.69
0.77

0.001
0.002

1.00
0.001
0.005

0.260.41
0.670.93

4.36
3.82

0.001
0.001

3.505.43
3.174.60

1.00
0.001
0.001
0.316
0.001

0.460.79
0.360.62
0.531.23
0.290.42

1.94
0.62
1.69
1.04

0.001
0.001
0.015
0.653

1.462.59
0.480.79
1.112.58
0.881.24

1.00
0.206

0.951.27

0.001

1.251.63

0.72

0.001

0.630.83

0.007

0.911.19

0.001

1.081.61

1.00

1.00
0.022

Ever Tested for HIV

1.00

1.00

1.00
0.001

0.001

1.00
0.040

1.00
2.03

CI
(95%)
1.773.46

1.00
0.252

1.00
0.001

2.48

pvalue
0.001

1.00

1.00
0.605

AOR

1.00

1.00
0.001

Smoking Status

1.04
1.00

0.006

1.091.66

1.32
1.00
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Non-heterosexual identifying women (AOR=1.52) were more likely to have been tested
for HIV. The less education women had received, the less likely they were to have had an HIV
test completed. Women that were in the young adulthood stage (AOR=4.36) were more likely to
have been tested for HIV compared to late adulthood respondents. Middle adulthood women
(AOR=3.82) were also at increased odds of having had an HIV test. African American women
(AOR=1.94) were at almost twice the odds of having been tested for HIV. Women who
identified as ‘other, non-Hispanic’ (AOR=1.69) were more likely to have had an HIV test than
white women. Unemployed women (AOR=0.72) are at a slightly decreased odds of having been
tested for HIV. Relationship status did not have a real impact on the odds of women and HIV
testing. Those who could not afford to see a doctor (AOR=1.32) were slightly more likely to
have been tested within the past 12 months for HIV.
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Chapter V- Conclusions
Based on the data analyzed from the 2016 BRFSS the null hypothesis is rejected since
there are significant differences between self-identified sexual orientations with regards to
selected risk factors. Demographic data and risk factors are discussed in the context of sexual
orientation and the study. Risk factors are then further analyzed based on the significant results
from the multiple logistic regression and the adjusted odds ratios. Significant results are listed
first and then explained in the context of the study.
5.1 Analysis
Income, completed education, and race did not differ significantly in the overall
demographic breakdown for self-identified sexual orientation. The largest percentage to respond
for each category were individuals who made over 50K yearly and may have been more likely to
have free time to complete the survey, which is linked to their education level. Individuals who
have graduated from college or completed technical school are more likely to earn a higher
income annually. Racial breakdown showed more Caucasian respondents compared to other
groups, which is consistent with the distribution of income within the United States. General
health had similar percentages for each independent variable.
Age breakdown showed a larger percentage of younger individuals who identified as
either homosexual or bisexual when compared to their heterosexual counterparts, which could be
attributed to the wider acceptance of alternative sexual orientations when compared to previous
generations.
The percentages for transgender individuals within the self-identified sexual orientation
demographics were not largely different in part because of the overwhelming number of
respondents who identified as cisgender.
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Most respondents for each group identified as being employed, although a higher
percentage of students identified as being bisexual. The higher percentage of bisexual students
could relate to age and the wider acceptance of gender identities within younger age groups.
The larger percentage of individuals that identified as dating, but not married within the
homosexual and bisexual categories could be related to the recent United States Supreme Court
ruling in the case of Obergefell v. Hodges in 2015. Prior to that ruling, only a few states allowed
marriage to same-sex partners; additionally, being in a civil union or domestic partnership was
not an option when responding to previous editions of this question on the BRFSS.
The different percentages of respondents for each sex followed no given trend, but the
lack of women who identified exclusively as homosexual could be because of the social stigma
against lesbian versus bisexual women. Often it is more socially acceptable for a woman to
identify as bisexual, which could explain the larger number of female respondents identifying as
bisexual. A larger percentage of individuals that identified as bisexual could not afford to go to
the doctor, which could be related to the larger percentage within younger age brackets and who
identified as students.
Healthcare coverage shows a lower number of respondents who did not have coverage
for the heterosexual group, which could be explained by a lack of perceived need for insurance
coverage.
Demographic data for self-identified sexual orientation and whether the respondent had
ever been tested for HIV had a higher percentage of non-heterosexual respondents who had been
tested. The results follow the assumption that individuals who identify as non-heterosexual are
more often tested for HIV because of their sexual practices and would have an increased risk for
developing HIV, despite engaging in safer sex practices.
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5.2.1 Poor Mental Health
Both cisgender males and females had a significant increase in the odds of having
identified poor mental health in previous month, even when accounting for other significant
demographics. Non-heterosexual women were twice as likely to have poor mental health, which
was larger than the adjusted odds for non-heterosexual males. Literature suggests that individuals
who identify as LGBT have an increased likelihood of having poor mental health since
identifying as a sexual minority often has negative social and this is reflected by the significant
results from the multiple logistic regression analysis.
Young adulthood aged individuals for both sexes had an increased odds of having poor
mental health days when compared to respondents in the late adulthood age group. Both sexes
were twice as likely to have poor mental health when in middle adulthood as well. The greater
number of younger and middle aged individuals who identified as having poor mental health
compared to their counterparts within the late adulthood group could be attributed to a wider
base of research and public acknowledgment of mental health as a risk factor when compared to
previous decades.
When looking at poor mental health in the context of race, many minority communities
might be less likely to self-report poor mental health in a survey like the BRFSS because of a
stigma within those communities about mental illness. Other, non-Hispanic races for both sexes
were shown to have an increased odd of having poor mental health when compared to Caucasian
respondents. Within the category of ‘other, non-Hispanic’ are native populations including
Pacific Islander, Alaskan Native, and other often marginalized native peoples. The
marginalization throughout history of native populations have led to numerous poor health
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outcomes for such groups and could also explain the increased likelihood of those individuals to
positively identify as having poor mental health.
Employment status had a significant impact on the identification of poor mental health as
well. Both sexes had an increased likelihood of having poor mental health when they were not
currently employed with cisgender males having a higher odd than their female counterparts. The
lack of financial stability that is associated with having employment could negatively impact
mental health and increase the amount of stress that individuals feel in their everyday life.
The relationship status of an individual indicated a significant difference between
respondents that were married or in a committed relationship to those who were single. Single
individuals had an increased likelihood of identifying poor mental health for both sexes, with
women being slightly more likely than their male counterparts. Individuals included in the single
category would have less social support than those in a committed relationship and could have an
increase in poor mental health days. Women were more likely than males to identify the presence
of poor mental health; this could be related to the social stigma of men not wanting to appear
‘weak,’ which is often associated with poor mental health.
The inability to afford to visit the doctor increased the odds of respondents having poor
mental health for both sexes. If individuals are unable to afford to visit the doctor there are
possibly other financial constraints, which could lead to increased negative pressures and stress,
subsequently resulting in a higher reporting of poor mental health.
5.2.2 High-Risk Situations
Non-heterosexual identifying individuals for both cisgender males and females had
increased odds for participating in high-risk situations. Research suggests that MSM had
increased participation in high-risk sexual behaviors and drug use, which were both included in
the question regarding high-risk situations and behaviors. The lack of outreach to MSM in some
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communities as well as the social and cultural stigma still associated with non-heterosexual
identity could explain the much higher adjusted odds ratio for the cisgender males. WSW had
twice the odds of participating in high-risk behaviors than heterosexual women. Lesbian and
bisexual women have been shown to have less access to healthcare and preventative services that
could result in unsafe sexual practices; therefore, increasing the likelihood of these women
engaging in high-risk behaviors.
Young and middle adulthood aged individuals for cisgender males and females both had
a higher likelihood of participating in higher risk behaviors than late adulthood respondents. This
may be explained by the increased likelihood of younger individuals to engage in high-risk
behaviors as part of normal development. Women had a much higher likelihood of engaging in
these behaviors when compared to men in similar age groups.
Hispanic individuals were less likely to engage in high-risk situations for both males and
females. Conservative cultural and religious practices within Hispanic communities can serve as
an explanation for the decreased odds of participation by this group.
Women who reported being unemployed were less likely to engage in high-risk
situations, whereas there was no significant difference between employed and unemployed
males. This may be explained by the inclusion of stay-at-home mothers, students, and retired
individuals within the unemployed category. Women were also shown to have slightly increased
odds of participating in high-risk situations if they were unable to afford to see a doctor.
Financial stability is linked to being employed and, as a result, individuals are able to afford the
cost of visiting a healthcare provider. The ability to afford care is protective against certain highrisk situations that are linked to financial instability, such as drug use and accepting money in
exchange for sex or drugs.
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Both men and women were twice as likely to have participated in at least one of the listed
high-risk situations if they reported being single. Being involved in a committed relationship
would be a protective factor for involvement in high-risk situations, such as having multiple
partners.
5.2.3 Binge Drinking
Binge drinking was not found to be linked to SGM status for males or females when
adjusting for confounding influences. However, in men, binge drinking was significant with
regard to age, employment and marital status, ability to afford to see the doctor, and being
African American or Hispanic. Research shows that men are more likely to engage in binge
drinking behavior. Individuals in the young adulthood stage of the human lifespan are more
likely to be students, and engage in age-related social interactions that include binge drinking.
Unemployed men were less likely to engage in binge drinking; the cost of alcohol in the amounts
necessary to qualify as binge drinking is prohibited by financial constraints. Single individuals
were more likely to binge drink and, in general, participate in more social behaviors involving
alcohol than males in committed relationships. Men who reported having poor mental health
were twice as likely to be unable to afford to see the doctor, and could use excessive alcohol
consumption as a coping mechanism for stress or mental illness.
African American and Hispanic males were less likely to engage in binge drinking when
compared to white males. Fewer African American and Hispanic men attend college than their
white counterparts, and on average have lower incomes, which may restrict their ability to
engage in binge drinking behaviors.
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5.2.4 Smoking Status
Smoking status was only significant for females. Women who identified as nonheterosexual were twice as likely to be current or former smokers as heterosexual women.
Increased use of tobacco has been linked to stress, and is a known coping mechanism. Smoking
rates among women are increasing. Non-heterosexual women are subject to increased social
stigma as a result of their SGM status, and would be expected to have higher odds of smoking.
Smokers were more likely to have completed less education than non-smokers. Higher
odds of smoking were found in women who did not graduate college; therefore, they have
reduced earning potential. Women who smoke were also less likely to be able to afford to see the
doctor. Both of these increased odds could be related to a reduced amount of disposable income.
Given the choice between the cost of a pack of cigarettes and the costs associated with healthcare
visits, cigarettes are cheaper.
Women in late adulthood were more likely to be smokers than their younger counterparts.
Older women are less likely to have attended college, and the negative health impact of cigarette
smoking is now more widely acknowledged and accepted by the public. Marital status was
significant in female smokers. Single women were at slightly increased odds of smoking than
women in committed relationships. Single women were also more likely to report poor mental
health, which could increase the use of smoking as a coping strategy.
White women had higher odds of being smokers than women of other races. On average,
women make less annually than men. Additionally, women belonging to a racial minority group
make less annually than white women, which would impact their ability to afford to use tobacco
products.
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5.2.5 Ever Tested HIV
SGM identifying men and women were at higher odds of having been tested for HIV
compared to heterosexual respondents for each group. Men in particular had a significantly
increased likelihood to have been tested for HIV, and are most likely related to sexual practices
and awareness of increased risk for MSM.
Individuals for both sexes were more likely to have been tested for HIV before if they
had graduated college. In this case, having a higher level of completed education would be a
protective factor and explains the increased likelihood of more educated individuals having been
tested. Younger respondents were also at an increased likelihood of having been tested for HIV.
High-risk situation participation was more likely to occur in younger respondents. The
involvement of young and middle adulthood people in high-risk situations would increase the
necessity of having a test for HIV; therefore, the increase in odds of those not in the late
adulthood group is expected.
Race significantly impacts the likelihood of being tested for HIV, with African
Americans being almost twice as likely as their white counterparts for both genders. Previous
research has established a higher degree of disease burden for African Americans with regards to
AIDs and is likely the reason for the higher likelihood of an individual to have previously been
tested.
The inability to afford to visit the doctor had an increased odd of being tested for HIV for
both genders. Public health outreach and the availability of community health centers for low
income individuals have made testing more accessible for at risk individuals. Being single
increased the likelihood of having been tested for HIV. Single individuals are more likely to
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engage in high-risk situations for both genders and would therefore be more likely to need to be
tested.
For respondents that were not employed there was a decreased likelihood of an HIV test
having been performed. Employment status was not significantly related to high-risk situations for
men, which could explain the decreased odd of having been tested for HIV if men were
unemployed.

5.2 Recommendations
Overall, the null hypothesis is rejected. Individuals who self-identified as SGM in the
2016 BRFSS had significant differences in risk factors and behaviors when compared to their
heterosexual respondents. Research suggests that LGB individuals participate in more risk
behaviors and have poorer health outcomes because of risk factor participation. Data from the
2016 BRFSS confirms that there are significant differences between groups when analyzing
participation in risk behaviors, even when accounting for confounding influences. Further
classification of risk behavior participation by those who identify as non-heterosexual cannot be
identified given the constraints of the BRFSS data and the limited number of individuals who
responded as SGM. The inclusion of sexual orientation and gender identity questions in national
questionnaires is essential to identifying how individuals who identify as SGM differ from their
heterosexual counterparts with regards to risk behaviors that have been connected to poor health
outcomes. SGM individuals are known to have poorer health outcomes when compared to
heterosexuals. Understanding the increased odds of participating in risk behaviors and utilizing
this knowledge for targeted healthcare promotion can help to limit the health disparities between
heterosexual and SGM individuals.
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5.2.1 Limitations
As a result of the missing data elimination, the sample size of individuals who identified
as transgender was greatly reduced from the original 786 individuals who responded initially.
Consequently, a statistically significant difference could not be determined between transgender
individuals with regards to the selected risk behaviors and poor mental health. Additionally, the
simplification of transgender categories into a binary response rather than the self-identified
gender identity within the original question does not account for the vastly different experiences
of each gender identity. Due to their transgender status each of these subgroups (female to male,
male to female, and gender non-conforming) have unique healthcare needs, face different
challenges with daily activities, and are subject to varying levels of stigma during and after
transition. A more complete analysis should subdivide each gender identity into its respective
category to account for the inherent differences of these critically underserved populations.
Additionally, there is a perceived bias between members of the SGM community against
individuals that identify as bisexual or transgender. Having utilized a different approach to
address the missing values could have provided more respondents for both categories and would
make it possible to determine whether the perception of bias actually impacts healthcare
outcomes and risk behaviors. If there was an impact, it could provide vital information for how
to better serve these communities and individuals. Furthermore, by using a listwise deletion the
missing data reduced the number of homosexual respondents within the study. The loss of data to
deletion could lead to an underestimation of the actual odds for each group, which can be
problematic in such vulnerable populations.
The research did not compare the differences in risk behavior between MSM and WSW,
for example. This is an important next step when analyzing how risk behavior is impacted by
sexual orientation. There are large differences between lesbian and gay populations, and each
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group has different factors that influence risk behavior participation. Furthermore, limiting the
data to only those individuals who responded to the question about being a sexual minority
greatly reduced the data because only 26 states utilized module that included the questions about
sexual orientation and gender identity in their collection of data for the 2016 BRFSS.
The data collected by the BRFSS are self-reported. As a result, the data are biased. The
data only look at individuals that self-identify as having a history of negative mental health days,
and research shows that individuals that have a history of poor mental health are more likely to
have chronic health conditions and participate in more risky behaviors overall. Other data that
are often underreported is high-risk situation involvement because of many cultural norms that
negatively view these behaviors. Respondents may have also underestimated the amount of
alcohol they consumed or their status as a tobacco user because of a stigma against those
behaviors.
Furthermore, women are largely absent from current research, as the focus is on MSM.
The absence of data means that we cannot definitively say that WSW participate in risky
behaviors at a lower rate than MSM, as there are much fewer studies that examine WSW and risk
behaviors in the same way that the wealth of studies about MSM and risk do.
Data collected for the BRFSS had limits placed on the data due to the inherent constraints
on participant response and the collapsing of participant groups. For example, the question key to
this analysis (Question 64 on optional modules) “Do you consider yourself to be: (1) straight (2)
lesbian or gay (3) bisexual (4) other” collapses gay and lesbian respondents into a single
category, despite having very different health risk behaviors and health care needs, and fails to
account for the high degree of variation between these two subgroups. As a result, surveys like
the BRFSS may fail to recognize the magnitude of health behavior concerns in these subgroups;
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the subgroup with more respondents will outweigh the lesser subgroup, eliminating the
possibility to see variations between subgroups. As most studies and analyses focus on MSM,
and MSM typically have more respondents than WSW, collapsing gay/lesbian into a single
category reduces the visibility of health risks and concerns of WSW, and over emphasizes the
risks and concerns of MSM.
Furthermore, studies like the BRFSS place emphasis on sexual risk taking and substance
use. These remain important areas of prevention and intervention within the greater LGB
community, but public health initiatives need to take a more holistic approach to the health
outcomes and needs of critically underserved populations like sexual gender minorities.

5.2.2 Future Research Opportunities
More research needs to be done on risk factors and health outcomes for women,
particularly women who have sex with women. Women are not exempt from risk when engaging
in risky behavior, and we do not have enough current data on WSW to make the most effective
policy and education recommendations. Additionally, more research needs to be done on the
level of access that WSW have to health care. Though their healthcare needs are largely the same
as their heterosexual counterparts and appear to be subject to less scrutiny than the healthcare
needs and behaviors of MSM, we have no data on whether they are able to access the services
they need from the appropriate providers.
There is also less information available on how risk behaviors impact bisexual
individuals and their access to both primary care sources and mental health care. The perception
of bias against bisexual and transgender individuals within the greater SGM community could
severely impact the access to healthcare for these groups. Risk factors and risk behaviors could
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also differ greatly for these members of SGM communities, but current responses in more
widespread studies are minimal making it difficult to accurately assess the risk for both groups.
Utilizing the same demographic, SGM, and risk factor data with multiple imputations to
address missing data points would allow for a comparison in the two methods of analysis.
Comparing both analyses with regards to odds for participation in risk behaviors and poor health
outcomes allows for a more holistic view of the healthcare concerns of individuals within sexual
minority communities and a more accurate assessment of each individual group’s needs. There
are numerous stigmas, risks, and healthcare needs that are unique to each subgroup within the
SGM population. Identifying and understanding the odds of risk behaviors and mental illness
will allow healthcare providers to better address these different and vitally important healthcare
needs. Data imputation enables a comparison of transgender individuals to cisgender SGM,
which can provide a better understanding of any in group bias against transgender respondents.
A multiple imputation should also increase the number of bisexual respondents within each
analyzed factor, addressing the healthcare needs and risks for bisexual individuals compared to
their homosexual and heterosexual counterparts. Finally, in comparing the results from this study
to a study that utilizes data imputation rather than deletion, a more accurate interpretation of risk
for SGM emerges and enables healthcare needs to be better addressed for the entire community
rather than more well-researched groups.
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